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(57) Abstract 




K2*Deoxy-2-fluoro^-thio-P-D-arabinofuranosyl)cytosincs of 
general formula (I) having an excellent antitumor activity; a process for 
the preparation of the same; and the use of the same wherein R is 
hydrogen or a phosphoric acid residue. 
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m m * 

1- (2--r**->-2 -yjlXa-A-Tt-p-D- 

tt tif a m 

*§gBBii, ff&ttl- (2 -7;U^-d-4 -f-^--/S-D-7 

* ft tt ti 

; >#M.3&<DyA,--7iit^ mmftfttmp CT/G B90/01518 

(HK&H3WO9 1/0 4 9 82) Kfc^T. 1- (2-7;U*u-4 -f- 
t-iS-D-77t777y^) -5-^f-;b^7->;b43J:cri- (2-7JU 
tn-4-ft-j5-D-77tV77; ->;I0 -5-3- Kv> h v^fcggLT 

*fcfti£> N I HO^-y« % Tie^T^^tiS 1 - (2, 3 -?f**v' 
-2-7;U^n-4-f-^--y9-D-i'J^n-^>^77y ->;U) *7S>;Kc 
£*©ft^KWlT-fR£lTU* (Tetrahedron Letters, 35. 7569-7572 (1994) > 
Tetrahedron Letters. 35. 7573-7576 (1994X Chemistry Letters. 301-302(1995)) 

O 

H °~~] «. ? 1a,b; W=X=Y=2=H 

^wJ 2a ' b ^ W=F, X=Y=Z=H 

\ \7 3a,b; X=F, W=Y=2 = H 

1 [ 4a,b; Y=F, W=X=Z=H 

2 x 5a,b; Z=F, W=X=Y=H 

a >'J -X : 

b >'J-;C: B = > t»->> 
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ft (J. Org. Chem..50.2597(1985K J. Org. Chen., 50. 3644 (1985)) 

zmmKMR L^fc©-e*>^Tx c © £ ? g ft £ *• s<b£$ja<?# ti 

» W © w * 

4' K»W©1i«tt6rtft*ll»Lfc (WO 9 6/0 18 3 

4) o ^®cn&©»ja*t>iK:*&K:«*iBt*«ttfelSIU 2' -f**2/ 
-2' -7;M-d-4' -f-^T^hV %t I/**; K©1i*tt6Jffi*«EfcU 
«*<tett*£JiSU *©^«Wgtt*«et*We#»wl- (2-r**C- 
2-7;U*o-4-*-*-j8-D-75bV 757 ->A0 *> h 2/ >*<«*lrt:inJI 

*£Bjm. mea; en -«*n*i- (2-x^*->-2-7;u 
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(5S#x RjfcitfRgttlBlBtEMfco R 3 tt7->;l«**1-o ) 

L < tt -> h •» i U a S'MfcKJSfctt LTftMSSrW-T S*b&«-#> ft 
1- (2 -ft+->-2-7Wn-4-ft-j3-D-77 hV 75 7 v^U) 
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Bill. «Rrta#CJ:**5l6Wb^ftOt h S W- 4 8 ic^T 

^ ^ > t'^JJtms^m^ L fc i>o-r a& -So 

(1) *»WO<fc^«! 

*»DJ©ft£ttM\ mttt C I ] "^SftS 1 - ( 2 — r** > - 2 - 7)1* 

o-4-ft-j8-D-77tV77; i/ji/) £ttfk64bfiau 

*fU 0. 1-3. 0^©**fctt«»*^Lfc4>©*«^*Ci*<T* 

(2) *»W©ft^ft©«ilD£rffi 

*fMB©ft^ttTE<D* 1 Xg-m 3 IS* b SSJ6XSR: £ 0 Wtt 5 
SB1XS: 

*ixfittx a ci i] 7?«*n*<k^«©i«*iHi«iattfiwaKj:5 

DASTtm&z&m [i 1 1] T?**n*fl:^»*»«xsT? 
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R,6 



S [I I] ft [ I I I ] 

X£*)®mK&f&tZ>Zti)<'C'%Z (J. Org. Chem., 61, 822(1996)) 0 

£ CI I] 4b^l*;MrftLTS/'J;Wb#J (fcfcJil*. t-yf;i/-^7i-^ 
5k: J: 5 -f ^ W-jUZ <h*©£g£ 1 ~ 5 *;Uffi v\ £J£S& 0 ~ 5 0 °CTSlt> 

c © «k ^ tc l r » & nyt««6*#t s>fb&$i t d a s t zelkz -£t3; 

[III] ft&4&£&3o 
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Z%m%T. St CI I] fl^l**lc#LTDASTl~20*;bffll\ KJ6 
£gli-l 0 0-1 5 0°C. ff* L< tt-8 CC-SaTRiSSHi-SCilc^ij 



m2TMiu a [i i i] T?mznzik&m*&4mt%.&ZitTxji**i/ 
ttLrsS civ] -e»$n5fl:£«te»-5ig't?a5o 



(5£*. RjfcitfRgfcttilK^fqHMfc, Rg 1*7 ) 

l/>4»T^^>*fctta*ttif0^gHt^x««rF^ -10 O-OXXfc^Tm 
-9Ba8&M>$WrC'!limtZJj& 0. Org. Chem. . 61. 822(1996)) . t> K li 

15& (Tetrahedron Letter. 993(1979)) £*<T?SSo 





a [i i i] 



a [ I V] 



WO 97/38001 PCT/JP97/01206 

1 0 

mSftT\ x )i* * is K 1 *;Mc*f L X 1 ~ 1 0 0 * ;KD*ft7KI*gk MJ 7 o 

co«k9«cLr^«=>n^ [iv] ^^©miniis mnvmofmnm^gt 

*3Ig: 

m3Xg(i. ;i^xS&l^©#£T\ a; Civ] -?3tSn5ft£$r£N 4 -7 

i/;Ui> h > =b L < it i/ h •> > £ 'J 3 ->>»WbS^lc^ Lr^MS^W-r 
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^^i'O^xKO. 1-1 0^;l/££flH,\ 0-10 0 TIT'S 

£ £ -if * d i (c J: 0 HSfe-t- 5 C i § 5 0 

7 ? ftf- h ? 7*f-;U7 > 7 a^s n Steals i*oa#©^S^®ltSiR L 

**u 5S CI] «K >»^T-*Sft^££fdtt-5J§£ x JdBORfii 
U >> x h 7 ^ n n h°a "J 0-i/T; x^;U >J >K 
<h D C C tt t'vmft® ??U*i/b*5' ffi<D3*RW 'J >WfcRj6lc«ffl-i- 5 y > 

fci^ ?9u*i,m « ci] ©r*<**rrp) oii^ctt, 

y -^©*SttiWIE^6tt«fl:-i-ntf J; < x trigs <t lt*§* c 

*^ 3*U**-Kfc CI] ©R^U^KSSS) Oii^iCfi, 
f ^>3^*5A^D^h^57^-, g^££©!R#£5A*nvh?*5 7 
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1 2 





JH*Wls£tt«±« CV] "PS^tU mt&tolt&9D<DJjm (Carbohydr. Res.. 
24. 192(1972)) \z&K>?)\<^-*&^%KWki'Z>Z.ti)<X~*Z>o 

ai^f-u>ttif©iMk*fcli»^«SD 4\ £ [V] 

*4i.Mi7^7^^DiJ KS-l-lO^k jftHlwilM i ^y-Jl/ti^ 
g£2~5 0fW8l\ Kft&&-5 0-5 0K\ ff*L<teO~5 O^-eKJfc 



WO 97/38001 



1 3 



PCT/JP97/01206 



Is- K7-<D D o£#t;) ^ 7Wb7k3£# l J7A > 7Wb7>*x-7A N 7y{£fc% 

*-;Utt£©^ya-;l,*©*IKrK ^ CV] fb^l*;Wc#LT*#6a2 
-1 0 0*;k $?£L< 1*2-5 0*JU£flH\ £fi~3 OOTU $?£L<li 
5 0-2 0 0tfS6$*ntfJ:^o 

;«Di9iatit.n^ [vi] {t&ts<Dim\u mi$®m<Dfmmw£®. 

JH2IDB: 

J&2XSti\ 5$ [VI] r£$*lS>fb£#r©5, 6^vyoeijf>ioi 
ll^iftSoa^ma<i:2^7KKS^OJK{StSO*A> l*ft*» 
3l©18#»<!:5, 6-x#*Wk IMtKlgCJ:* 5. 6-f^7WL fc<ktf 
*B^K«fc«^5>oBCTiT->4<aoil|:Aic«k*)a [VI I] -«3tts 




5«VIJ £[VII] 
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iRjs*««t*ii> en & ©«ffl+sK*astta*ictt a * is**** u 
*fc> «b*«dj6;i;thf* wf^^owwiioa^iu -so 

-15 O^CT. L < it- 2 0 - 1 0 OVeffltt Z Z. t\z 

S? y f-;U 2/ U t - 7 x rjb 5/ U ;k h U ifA 2/ U ^tt <t*0 5/ U ;b 

y ;U£tt£© i> 'J fcli'OVf **tt£©7 

*K (yr<fcx.i^ trus^ trau^ *j**a,tij ^ vt+k^kJ* 

* 0 . 8-10 *;k sfiMSlcJ; 04$ *V->»k t° U 5? >tt£«Ditt* 1 - 5 * 
*mi\ 0-5 O^RfS^^SCiJCfctJllMlTtSo 
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T|S|Nf»cx^+WbSi5t>ji?T-t-5o Lrf»U 7;u* 'Jt&taTk^&ofxxf-;!/ 
3£Si®&#T-x;j?* S/<kRjE*cp+^lc LWIffU^ fcfiflfe®&# 

&g £ L T fi. TK^Yb^ h'J^A, Tk&ffc* U * A > 7f-;i, >j ^ ^ A > ijf-)A 
'J 7 A, «H^hU7Att^3ft<W^#*o &S*Q.3I^ x-f;k TH F N *J 

mttzofimm^ a cvn <t^i*;w;:*fL-c!tg£o. 5~5**ja 

-50-1 20 4 C-CABH'*-SC£fcJ:0!*et«o 
©**HMK+s 5£ [ V I ] ffc£$7 1 LTSWfctt** 0 . 1-10 

»6nfef-r7>flc©BBBiT->;ni©»Aiix was*. wm&, mm*® 
y yjitumw, tmm&t Lti*> mti- b u fA> y hi; 

A N SAM*- h U 7 ^ SJMIft* 'J 7 A x $«||<j *7 A N h ij 7 ;U* d 
MJ 7 A N h y 7 aWmt! y 7A N M 7 aftn y * •> M 
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5CIVIHJ 

1, 2tt-rvyot 0 gf f >SOjD7K^)»tt> ±ia»2iaT?ttWLA:5. 6& 

>K£ y * a£ £©Bft3fii*A [vii] l *;uc# lt 0 . l - 1 0 * 
-5 0~1 0 0T\ ff*L<i*^ -2 0-5 0^"?&S1-*C 
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7* J-)W Oi?Jl<TJl3-)lt£if<D7Jl3-Jimi&*P. *a*0#fb|c*£ 
0-1 0 0W$mt 5Cilc«J:0llife-ei5o 

U ;k t - y^;u v> 7 x j=.;U •> 'J ;k h u xf* •> 'J Ml £<o i/ y ;u^«SS, 

co«fc9{cLT?ibti« cvi 1 1] {b^fia, imomvftmm 

*4ISU^ [VI I I] T£SnS{fc^©ltt7^n*'>££{t7k&- 
S^K^T-^a L T7 n U Sttft Lfc -> h > £ ^ 'J a *s)WMM\ztt L 

^btSCi-e^; [I] -eS^n-Sl- (2-rt+->-2-7;btn-4-ft 
-jS-D-77kV77;^) •> h^^SXgTfcSo 
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-5 0-7 ov-e&m+zzt\z&t>$me%z 0 

■feh + S/fciU $6fc±E7nAfl^*silt*ntfJ:i.\ ) ^ [V I I I ] -fb 

^osni^s^»i±. 5Hittif©tt»#«Tx ^ cvi 1 1] it&mi^M^n 

LT 1 *;U~*»W«DIH& ^I^I^s -20~100t\ L < 
tt0~5 Or-CAQ-Sf SCfclc^OISJteSnSo 

T^b^^U>x ^nn^l/A, ^nnx^, T4rh— b U ;U> vM f-JU* 
JlATi Ktt£*JBV\ £ [VI I I] ffc^l*;Ufc#LTfittftLfc->»-> 

a&) l-io ££Cfcft£icj& CT h u ^ •> y ji h u n / 9 > 
*;u**-K h*WM-*\ msfcf-9y> mtM&. =7Wb***tt<if©;i/ 

-TXKO. l-10Wffl^> -5 0-1 0 OtTKiC^-arSCiJCkOllite 

£fc> ±KIstfMcfc* SMt^U^ ?an*;UA. ^ddi^ n 7* h 
^ h y ;Hx £ © t> L < lii®K##£T\ •> 'J Mb L •> h is > t >m 
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(3) 4&91®fl:&«KDJB& 

& m& sjm, me. to, m& nmrn. m 

*tlS *^ SlfTl B^A:*) 0. 0 0 1-1 0 0 0mg/kg^ 0 
£L<liO. 0 1-1 0 Omg/kg#S©fBfflrtfr£Stf*lx — ®*fctt«Ki: 
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f-7'J >H^*S">A % b->f->^ ^b^-hU^A/,£(!:CD@<*^fi^ ^y-fe 

1- (2— r**->-2-7^*p-4-**-jg-D-77gy 77^ v^) 
C3; [13 . R = H] <P£fiR 

(I) 1. 4-7>b Ko-5-0- t U;U- 3-0- 
<>-;;l/-2-f^'>-2-7;l/tn-4-f-t-D-77t:h-;l/ C3; 

[III], R^Bn, R 2 =TBDPS) ©£f£ 
1. 4-7>fc Ka-3-0-K>-^-4-ft-D-77 t*h-;U [£ 

[II] , R, = Bn) 37. 7g^;^7-*ll. 3g^DMF 4 0 0m 
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1 ICJSJIPU *#T> t -W-;7x-;k>iJ;^D7^ K (TBDPSC 1) 
4 2. 9ml*jD^ TAtX'sMCFs 0 tJT— L fc e *ZmA.Ui*>< 

ttttU 2^1 0^lffllxf-;U-n-^*^>lcJ;»)»tfjLfc«^*«lrU 5 

-v"J;K* 5 3. 4g 0W7 1J6) £#7t 0 

*§£*lrt:5-v"J;l/# 5. 0 6g**ft;*f-U>2 5mlK*tPU 
«tjC7;l/^>mMT> -78 tKT^x^T ; > t*7 7 - h ij7;bt5^ K 
(DAST) 2. 2 6ml*^triftflsyf-b>«SFtt2 5ml*«TU ~78t 

L fc&x i/ »J * *7 A ? n ^ He «fc 0 *l« U 2 ~ 4 %fm**Jl>- 

n-^*^>KU:e»|BLfc«»*«iU Stitt2. 7 8g 0R*5 5M).« 

*H-NMR (CDC l g ) 5 7. 7 1-7. 6 3 (4H, m. CgHg) , 
7. 71-7. 63 U1H. m, CgHg) , 5. 18 (1H, d q, H-2, 
J = 3. 5, 50. 5Hz). 4. 64 (1H. d, CgHgCHg, 
J = 12. 0Hz), 4. 60 (1H, d, CgHgCHg, J = 12. 0Hz), 
4. 35 (1H, dt, H-3, J = 2. 9, 11. 2Hz), 3. 76 (1H, 
t, H-5a, J = 9. 5Hz), 3. 66 (1H, ddd, H-5b, 
J=2. 0, 6. 1, 10. 5Hz), 3. 5 7-3. 5 3 (1H, m, H-4) 
. 3. 19 (1H, ddd, H-la, J=4. 4. 12. 2, 3 0. 3Hz), 
3. 06 (1H, ddd, H-lb. J = 3. 4, 12. 2, 18. 1Hz), 
1. 0 5 (9H, s, t Bu) o 
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(2) 1 -0-7-t?^;U- 5 -0- t - 7*)li?7 s.-)H/i)ju-3-0-'< 
yV)\,-2-7 ! ** ; s-2-y)l*u-4-i-jt-T>-T?\£J-X C3; [IV] 
, R^Bn, R 2 =TBDPS, R 3 =Ac) <D£fiJc 

1. 4-7>fc K a - 5 - 0 - t -yf ;l/i?7x^l/i"J;l/-3-0-^>-? 
;u-2-f^*v/-2-:7;l/*n-4-^*-D-75t*h-;U2. 5 8 g&& 
ftyf-l/>l 5mH;:i§J|?U t;I/^>^Tn -7 8ti:^lU 8 0%m- 

*^A-e»aix mwm*m&Liz 0 &8&£g£u gai£&7k#&3 om i \m 

mU TJlzf>%MT^ 2^1 1 OVlz&^iZo SfiK Mfc*! Lfcft* SE 

ttttU ttft*!t*-«HEU h 'J tfA-e&jfttfco MET, 

*&U ME*'>U*^*9A^DTHcJ:?)*lt!U 5-1 OKI«xf-;U- 

n-^**>KiJ:D»tflLfc«^*«gU BWttl. 5 7g 0W5 4K) «• 

! H-NMR (CDC 1 3 ) 6 7. 68-7. 6 2 (4H, m, CgHg) , 
7. 4 6-7. 2 5 (1 1H, m. CgHg) , 6. 06 (1H, d, H-l, 
J=4. 4Hz). 5. 11 (1H, ddd, H-2, J=4. 4, 8. 3, 
51. 0Hz), 4. 78 (1H. d, CgHgCHg, J = ll. 7Hz), 

4. 60 (1H, d, CgHgCHg, J = ll. 7Hz), 4. 38 (1H, 
ddd, H-3, J=7. 3, 8. 3. 11. 7Hz), 3. 81 (1H, d d, 
H-5a. J = 4. 4, 10. 5Hz). 3. 74 (1H, d d, H-5b, 
J=5. 9, 10. 5Hz), 3. 34 (1H, ddd. H-4. J=4. 4. 

5. 9. 7. 3Hz). 2. 05 (3H, s, Ac), 1. 07 (9H, s, 
t Bu) o 
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(3) 1 - (2-f^'>-2-7ito-4-ft-^-D-77kV77 
J*s)V) ->h-» «[!], R = H) <D£5g 

! -O-THr^^-s-o- t -^f-;Ui;7i-;U'>iJ;U-3-0-Oi;;U 
-2-T ? >f+->-2-7;l/^n-4-f-^-D-T5 kV-X 9 7 lmg£7 
-tr h^hU;U2 OmlKiSPU C©^(c-> >J ;KtLfcN 4 -T-fef-;l/ h ^ 
> (N 4 -7**;US/ h>>8 3 2mg£»ij«©fiESt7>*-* Ai t tlc^s 
+it-y^v?->5^>^ 5B#fH«ffi*3c£lc e t(9S38» , HttMW-flM* 

ft> *■ u 3 . 6 0ml £;tinx.M£-e 3 l fco mzmtfcirr 1 m 
mit/ * u i . 8 0mi ttiaz.^ i f$ug«# l ft 0 &ft&tm7m+ 

»$ftfcgtt&6 7 2m g OR* 5 9%) £&fc 0 

ftS £ tlfc g tt#r 6 1 4 m g **IMt y * 1/ > 1 5 m 1 U dftKTJbn* 
>»«T-7 81Clc*^TlMhy^no#5>4. 8 5ml£*TU QVlz 
IWL3 0»BlW^Lfco e»;y>2mU ^ ^;-^5m 1 £Jn;l-7 8fe 

Lrt:&. £H£g£L> !Wi*y^y-^10mlK»»U 7 9{tT>*-* 
A3 6 0mg*Jn^ 2BjH«6 0^cft- 9 fc o «ET, SHU ^;-;H5 
m U «7>*-7*l 5 m 1 *Jd*. liTHWWLfco S& 

*5A^DvhJc«k»)«WIU «I5lk^«[2 9mg^?#fc 0 

*H-NMR (DMSO-dg) 57. 98 (1H. d d. H-6, J = l. 0. 
7. 2Hz), 7. 26. 7. 19 (2H, b r, NHg) . 6. 47 (1H, 
dd, H-l' , J = 5. 4, 13. 2Hz), 5. 85 (1H. d, 3' - 
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OH. J =4. 9 Hz) , 5. 7 7 (1H, d, H-5, J = 7. 3 Hz) . 
5. 22 (1H. t, 5' -OH, J=5. 4Hz), 4. 91 (1H, dt, 
H-2' , J = 5. 4, 5 0. 8 Hz) , 4. 2 5 (1H, ddt, H-3' , 
J=4. 9. 5. 4, 11. 2Hz). 3. 72 (1H, dt, H-5' a, 
J = 5. 4, 11. 2Hz), 3. 60 (1H, dt, H-5' b, J = 5. 9. 
11. 2Hz), 3. 22 (1H. dt. H-4' , J=5. 4, 5. 9Hz) e 

1- (2-f^->-2-7^o-4-f^-i3-D-77hV77;^) 
•>h->> CjS [I] , R = H] (P£fig 

(1) 1, 2:5. 6-^-0-^V^'nfc < 'U7 f >-3-f ? ^-^r'>-3-7Jl/ 
tn-a-D-^J77;-X [VI] 3 £>£fi£ 

1. 2:5, 6-i?-0-'fV7'ot"'Jf>-a-D-7o77y-^ KV] 
2 0. Og (7 6. 8 4mmo 1) ^-CHgC 1 2 2 4 0 m 1 CftlV U OTTC 
S0 2 C 1 2 12. 3 5ml (1 5 3. 6 8mmo 1) £iffiTU 15#R?iat# 
&x W S ?V-)l> 52. 3g (768. 40mmol) ZX.&T'etPmif^tiQZ., 
WM-e2~ZWm&lt:o sat. N a H COg-eSJft^it^ CHClg-Cj* 
HlU «»Ji*Na 2 S0 4 T?|»*-a«l«E*9*Lfco &fli£2-y h + 
;-;b2 4 0mli:gjj¥U 7-y{h^U'7A (*7U- K^S) 4 4. 6 4g 

(7 6 8. 4 0mmo 1) £;Dn*/Cl 3 0 tre 4 ~ 6 B^SSfe Lfco 
&£S£U 3»«*ffHl^^i:*-C5HELyto #»S£H 2 0x2, b r i n 

e-C*»U Na 2 S0 4 %M> ttEEKQU i/'J*^*?^ (4 0 0 c 

c. 5~2 0% AcOEt (Hex*) ) *fTV\ 1W«F*12. 9 8 g (4 

9. 4 9mmo IK JK*6 4HTtf*fc« 
*H-NMR (CDC 10 dppm 5. 95 (d, 1 H, H-l, 
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J 12 =3. 9Hz). 5. 01 (dd, 1H, H-3, J 3>4 =2. 2Hz, 
J 3F =49. 8Hz). 4. 70 (dd, 1 H, H-2. J 12 =3. 9Hz, 
J 2 p=10. 7Hz). 4. 29 (1H, d d d. H-5, J 45 =8. 3Hz 
J 5.6a =5 - 9Hz ' J 5,6b =4 ' 9Hz >' 4. 12 (dd, 1 H. H-6a 
J 5,6a =5 - 9Hz ' J 6a.b =8 ' 8Hz >« 4 - H (cldd. 1 H, H-4 
J 34 =2. 2Hz. J 45 =8. 3Hz, J 4>F =29. 0Hz), 4. 03 
(dd, 1H, H-6b, J 5f6b =4. 9Hz, Jg ab =8. 8Hz), 
1. 50, 1. 4 5, 1. 3 7, 1. 3 3 (s, each 3H, ipr) 5 
(2) 5, 6-^-S, 0-y-fe*;U-l, 2 -0->r vzfu b°'Jx>- 5 - 
ft-a-D-^a75;-^ « [VI I] . R 4 =R 5 =Ac) O^fig 

1, 2:5, 6-v?-0-fvyDt'iJf>-3-f^i/-3-7;l/tD- 
o-D-r/l/377y-7 10. 9g (41. 56mmol)£THF 40 
ml. 2N HC1 4QmUzteMU llTJWLfc. SJHSmk 
NaHC0 3 T?4*U *fc«j£6£L*:o ***CHC lg-PtttBU 
brine^U N a 2 S 0 4 T$m&mmZ%£ltL'& > «J fjffi^ijjU 
fffll (3 2 0 c c, 3~6% MeOH (CHC 1 3 +) ) ijrl\ 1, 2-0 
— f 77n h°U x>- 3 --r**S/- 3 -7;M*o- a 
8. 02g(3 6. 09mmol)*Ifc o ^&n/:l, 2 -O—f 77*0 t°'J 
x>-3 -7;l/^-a-a-D-r>»U=r77y-X(iCH 2 C 1 2 
12 0mlfcjM*U f'Jv?>3. 20ml. DMA P 44mg^ -5 
tTBzCl 4. 61ml (3 9. 6 8mmo 1 ) OCHgC I 2 5 0m 1 Zffi 
TLfc, -5Tre5«rfflKJ6*m\ MeOHT?l«FHa»L 
M*#jtLfc. CHC l 3 iH 2 OT^EU W«»*0. 5N HClx2. 
s a t. NaHCOgX2. b r ine^U N a 2 S 0 4 "?9£ifc Lfc 0 
*ff*U (3 2 0 cc. 10-2 5% AcOEt 
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(He x*) ) *fyl\ e-0-OV^(Jl-l, 2-0-4V-fu\ZVTy- 
3-ft+v/-3-7;l/tn-a-D-^377;-x^9. 3 3 g 
(2 8. 5 9mmo 1) ^ iR$7 

*H-NMR (CDC lg) 5 p pm 8. 0 9-8. 0 5 (m, 2H, Bz) , 
7. 6 0-7. 42 (m, 3H, Bz), 5. 99 (d. 1H, H-l, 
J 12 =3. 9Hz), 5. 14 (dd, 1 H, H-3, J g 4 =2. 0Hz, 
J 3F =49. 8Hz), 4. 7 4-4. 7 0 (m, 2 H, H-2. H-6a), 
4. 46 (dd, 1H, H-6b, J 56b =5. 9Hz, Jg ab =12. 2Hz) 
, 4. 27-4. 18 (m, 2 H, H-4, H5). 2. 83 (b r, 1 H. 5 
-OH), 1. 47, 1. 3 3 (s, each 3H, ipr), 



;bto-a-D-^l/377;-^ 9. 3 3g(2 8. 5 9mmo 1) fcfcTtf 
S>>8 Om lfcjgflPU Ms C 1 3. 32ml (42. 8 8mmol)£01C 

f^UTffltfJU W8JB£s a t. NaHCOg, brine^U 
Na 2 S0 4 T«iLfc, ttllfiU WlKMeOH 8 0ml£flD*.> 2 8% 
NaOCHg 7ml (34. 3 1 mmo 1 ) ZmjLTnMX* 5&!%ffl$Ltio 

fllll (22 Oc c AcOEt:Hex = 5:l~l:l) £*T<<\ 5, 6-7 
>t Ka-1, 2-0-'fV7 , Dk , 'Jf>-3-ft* > >-3-7;l/*a-a- 
L->f K75y-* 3. 82g (65%) ^ Stfl, 2 -0— f 77a f'J x 
>- 3--r^-+->-3 - 7;U^-o-5-0-y ^>x;U^~;U-a-D-^U3 

75^-^1. 4 04 g (16%) ^fco 1. 2-0-^V^oh°'Jf ? >-3 
— r*4--> - 3 - ^Jl^o - 5 -0-/9 >x;U*— ^- 
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-*I*THF 10mli:»)»U 6 0%NaH 2 06mg(5. 14mmo 
1) T&SU 5, 6-7>tKD-l, 2-0-^ V^n t°'J f ? >- 3 -x* 
+ i/-3-7;U^o-o-L--f K^y-XK^&S-lifco 

^H-NMR (CDC1 3 ) <5ppm 6. 04 (d, 1 H, H-l. 
J 12 =3. 9Hz), 4. 96 (dd, 1 H, H-3, Jg 4 =2. 4Hz, 
J 3F =50. 3Hz), 4. 71 (dd, IH, H-2, J 12 =3. 9Hz, 
J 2F =11. 2Hz), 3. 89 (ddd, IH, H-4, J 3f4 =2. 4Hz, 
J 4(5 =5. 9. J 4 p = 3 0. 3Hz), 3. 22 (IH, ddd, H-5, 
J 45 =5. 9Hz. J 5t6a =4. 4Hz, J 5f6b =2. 9Hz), 2. 88 
(t, IH, H-6a, J=4. 4Hz), 2. 71 (d d, 1 H, H-6b. 

J 5.6b =2 ' 9Hz - J 6a,b =4 ' 9Hz) ' 47 ' 33 (s, 
each 3H, ipr) e 

5. 6-7>tKa-l, 2-0-rvynfiJf>-3-ft+v/-3-7 
;l/tn-a-L->TK77;-X3. 82g(18. 7mmol)£MeOH 
9 0ml iZfemU 4 2g (18. 7mmo 1 ) *jD^T7Npfflig 

«EL^ 0 tt&*L £IS£ff£U SIS*H 2 OiCHC lg-WHEU 
Na 2 S0 4 TfiaiLfco «K«*U 5, 6-7>fcKn-l, 
nk , 'Jf>-3-ft+i/-3-7;bto-5-ft-a-D-^l/a77;- 
x®2S8(3. 99g) *»fc 0 *fc % gttKo^ra:fcJ:ij N l, 
o e »j >- 3 -f** 3 - 7;k* d - 5 - 0 - t * a - D 

-^375y-*©NaH&gKJ;0^btl*:5, 6-7>tKn-l, 2- 
0-'fV7 , nt , 'Jf>-3-ft+i/-3-7;l/*a-a-L-^ K75y-* 
(**»$© 5. 6-7>tKo-l, 2-0-fV7 , nt s 'Jf>-3-7 

***-3-7;U:*u-5-7 i *-a-D-r;U377/-x®gSai (0. 8 7 
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g) Z'&tZo Ac OH : Ac 2 0=l 5m 1 :75ml ICjgflSU 

i^H*U^A3. 46 g (3 5. 2 9mmo 1) *J)D^T2 0 B#fffl«2fe L fc 0 Jfc 

#&fc«E£g£U wnAf-wciwu ^*^ifc 0 5&*h 2 ox2, 

sat. NaHC0 3 . br ine?j»U NagSO^ftil «E£BU 
i/*)Jl¥)Uiy2*nm (22 0 cc, 15-20% AcOEt (Hex*)) 
ZftW 5, 6-^-S, 0-7H?f-;U-l, 2-0-^v^otf'Jf>--5- 
ft-a-D-/A377;-X 5. 2g(16. 1 3 mm o 1 ) £JR$7 3 

ttj&: 8 8. 9-9 0. A°C 

jmftmm c 13 h 19 o 6 sf 

ttJHI C : 48. 4 4, H : 5. 9 4 

C : 48. 4 9, H : 6. 0 0 
*H — NMR (CDClg) dppm 5. 98 (d. 1 H, H-l, J^ 2 « 

3. 9Hz), 4. 96 (dd, 1 H, H-3, J^ p «49. 6Hz). 

4. 68 (dd, 1H, H-2, J lf2 =3 - 9Hz) • 4 - 46-4. 37 
(m. 3H. H-6 a, H-6 b, H-4) , 4. 11 (d t, 1 H, H-5) . 
2. 36 (s, 3H. Ac). 2. 06 (s, 3H, Ac), 1. 49 (s, 
3H. i p r) , 1. 3 3 (s, 3H. ipr), 

(3) /f-Jl 3, 5-> ? -0- / <> > /^^-2-f f ^^'>-2-7;l/^-n- 
4-f-*-D-75 tV 7?y-* [VI I I] . R g =R 7 =Bz, R g = 
Me] (D&fS. 

5, 6-i?-S, 0-7**;U-l. 2-0->fV7nt , 'Jf>-5-ft- 
a-D-^l/377/-X 100mg(0. 3 lmmo 1) £9 0% b D 7;U 
*a#» (l. 5ml) Ci«*U OICTMIMffllWLfco ft»i^;U"e^U 
#»S£H 2 0x3, sat. NaHC0 3 x2, brine^U 
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Na 2 S0 4 «il« v «liff4Lfco COM^MeOH 0. 8ml K»JSL 
NaI 0 4 5 8. 4mg (0. 2 7mm o 1 ) ©H 2 O©&&0. 8ml£S& 

£5*U 5**»EE«Blfe^ H 2 0x3/CHC 1 3 T?^EU 
b r i nelS»U Na^O^Lfc, ttJKS£U 8HI*5«HC 1/ 
Me OH 2mli:»»U 4ttll0attKLfco NaHCOgT*ft«s 
5^ &tt®££L*:o M*fcT'JS*>2mn;:*«PU BzC 1 15 0^1 
(1. 29mmo 1) ZOWmA., 5B*IHHBWLfc 0 sat. 

NaHC0 3 T?SJ6*#±tfe^ cHcig-eamu W«li*0. 5N HC1, 
sat. NaHCOg, brine7j»U Na^O^iLfco MJES£@ 
U 77 7->ai"J*m7if|||l! (15cc, 5%AcOEt (Hex*)) 
*ff*>\ a&tf0T;^-£*tl?tl2 8mg. 2 4. 5mg, Hi:?;?-© 
S£$f£LT13. lmg (total 5 4 W O BW4»*#fc 8 

(or;?-) 

^-NMR (CDC lg) «5ppm 8. 0 3-7. 99 (4H, m, Bz), 
7. 6 0-7. 3 5 (6H, m, Bz). 5. 77 (1H, dt.H-.l), 

5. 28 (1H, dd, H-2, J 2 .F =48 ' 3Hz) • 5 - 24 (1H ' d ' 
H-3, J 2 ,3 =2, 0Hz) » 4 - 61-4. 47 (2H, m, H-5a. 
5b), 4. 05 (1H. dt. H-4). 3. 42 (3H, s, OMe) 0 

(/87;7-) 

*H -NMR (CDClg) 5ppm 8. 0 4-8. 0 2 (4H, m, Bz) , 
7. 59-7. 31 (6H. m, Bz). 6. 09 (1H. dt. H-l. 
J 12 =3. 9Hz). 5. 35 (1H. ddd. H-2. J &p -51. 5Hz) 
, 4. 96 (1H, d. H-3), 4. 57 (2H. ddd, H-5a, 5b. 

'Sa.b" 11 - 2Hz ' J 5a.4 =J 4.5b =6 ' 4Hz) ' 3 ' 69 (1H * dt - 
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H " 4, J 4.5a = J 4,5b =6 * 4Hz) - 3 - 43 (3H, s. OMe) 0 
(4) 1- (2-ft^->-2-7;^q-4-ft-^-D-77 bV 7? 
7i/;U) ->hS/> a [13 . R = HJ O^Eg 

3, 5-i^~0-OV^JU-2-rt^i/-2-yj^n-4-^ 
*-a- &tf -j3-D-77kV77;-X 2 4. 2 nig (0. 062m 
mo 1) ^rAcOH : Ac 2 0 = 2ml : 2mUcj$j|?Lx «6KK 0. 2 5m 
1 S-Or-CflQ*, SS^l^ia^Lfeo NaOAc 4. 5gT4»f0Lrt:&s 
CH 2 C i 2 iH 2 O^EU *iWi*Na 2 S0 4 Tf««Lfco fc8E®££<>'J 
*W*7ASf^(10cc 10%AcOEt (Hext))*fft\ 
23. 5mg (0. 05 6mmol) , W9 l^l-0-7tf^-3, 5 
- V- O -'O V-OU- 2 -f**->- 2 -7;U^n - 4 -ft-D-75 kV 

^H-NMR (CDClg) <5ppm 8. 06-7. 9 4 (m, 4H, Bz), 
7. 6 2-7. 3 0 (m, 6H. Bz), 6. 24 (dd, 0. 42H. 
H-la, J lf2 =2 - 0Hz, J Lp =14. 2Hz), 6. 18 (d, 
0. 58H, H-l/3, J lf2 =4 - 4Hz), 6. 08 (ddd. 0. 5 8 H, 
H-3j8, J 3(4 =7. 3Hz, J 2 3 =9. 3Hz, J 3 p = 1 1. 7Hz), 
5. 85 (dt, 0. 42H, H-3a, J 2 3 = J 3 4 = 3 * 9Hz ' 
J 3F =12. 2Hz), 5. 39 (ddd, 0. 4 2 H, H-2a, J 12 = 

2. 0Hz, J 2 .3 =3 ' 9Hz ' J 2F =47 - 9Hz) - 5 - 31 Cddd, 
0. 58H, H-2/3, J L2 = 4. 4Hz, J 23 =9. 3Hz, 
J 2F =50. 8Hz), 4. 69 (dd, 0. 58H. H-5j8a. 
J 45a =6. 4Hz, J 5a>b =H. 2Hz), 4. 55 (dd. 0. 42H, 
H-5aa, J 4>5a =7. 8Hz, J ^-11. 7Hz), 4. 49 (dd, 
0. 58H, H5/5b, J 4>5b =6. 4. J geub =ll. 2Hz), 4. 47 
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(dd, 0. 42H. H-5ab. J 45b =l. 5Hz, J 5a>b =H. 7Hz) 

. 4. 11 (ddd. 0. 42H. H-4a, J 0>l = 4. 4Hz, 1,,- = 

d. 4 4. 5a 

7. 8Hz, J 45b =l. 5Hz). 3. 74 (q, 0. 5 8 H, H-4£, 

J 3,4 ==J 4.5a =J 4.5b =6 - 4Hz) « 2 ' 1 2 ' 2 - 11 (s ' total 
3H, Ac) o 

l-O-T-bf-^-3, 5-^-0-K>y>T;U-2— r:**->-2-:77M- 
n-4-ft-D-77hV77;-7 150mg(0. 3 5 8mmol)£ 
CH 2 C1 2 1. 5mlKjg|?U 30%HBr#|60. 3 m 1 £jD;lTg&-e 
2 O^i^Lfeo *7K1 5ml %mz-X%.fcZW±U CH^C 1 ^ffltBLfco 
WS6E£s~t. NaHCOg, **rft£U NagSO^fcLfco 3 0tEJ 
T"e«EISaU l-7 , Dt#^^iLtifco C01-7*a^ 
CH 2 C1 2 2m 1 &m^ri/y)HtLt:7-b*J\'i' CT-b^'>h->> 
82. 3mg (0. 538mmol)^^oox^>2. 5mllC$)HU 
BSA 26 7/il (1. 0 8mmo 1) ^Jd^ n 3NrP4IiBilEL^ flttgft® 
tSC tic* t) 1880 *fcfln;U 8 0t\ 4mmHgJ2rFO«ETr5BWB^U 
3S/;Kb*ffofc 0 CHC lglcSfflS-tK 7fc££©£S£6£U 6tt«SHt 
Lrt:t>©£MeOH : NH 4 OH = 3ml : 3ml IC*JBU tz 0 Hf 

»***U 777S/a5"J*m5A«« (2 0 c c, CHCl 3 :MeO 
H=l 0 : 1-3 : 1) U 1- (2 -x*4-*>- 2 -7;M*n - 4 -f-*- £ 
-D-77tV77/^) >>h>» 59. 3mg (0. 2 2 7mmol), 
4X2*6 3. 4%4j87;T-ia7;7-Ofi^iiLtiy:, HPLC (YM 
C A-3 12, 2 75 nm, 5%CHgCN(50mM T E A A 40 ) (c «k 
*K /3/a©£jjSJfc{i5. 0 2-efcofco £©8^***011 iGBifcLTjS 
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a^a&An-cfc^ *ft^M8§©*ffliiS£5 oo oaua/9 0/t 

J:5fcl 0 964*JIBJIMtaaBlRPMI 1 640^iT*tf!WIU 3 7rT?3 

OMTT^H (5mg/ml (PBS*) ) ZtDx.* 3 1 °CC 4WB&M# 
x-T >*x.s<-?-tp-emmiti 0 Jg£&7&> £Q*mz.i 0 0// io 
0. 0 2N£i?/5 0%^^fWA7; K/2 0%SDS£fln;U 8£#LT 
^Lfc*;U^1f>£&»U v-T^ n-/b- h 'J -V- (HlV— MP R 4 A i ) 
K«fct>> 5 7 0 nm (SSSfc&S) s 6 9 0 nm fc:fctt*R*flt*W 
^Lfco 5 0«BBJhW*t*>^«ft (I C 5Q ) *7ntf* 

asm) 

^W©ft^®ttl*l6*** 1 KTfito *£*>\ CCRF-HSB-2f*fch 
KB«t h#BSJ^Siffllia> MKN— 4 5 iMKN — 2 8 (it hH£5 
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ft -a- ® 


I Cso Cus/m 1) 


CCRF-HSB-2 


KB 


MKN-45 


MKN-28 




0.051 


0.015 


2. 1 


0. 027 


Ara-C 


0. 052 


0. 26 


>20 


0. 36 



1*1*012 : vtxmms - 1 8 0 lc^*>f > tfim««W* 
GSrfc) 

S-l 8 Ov*Xj*eliiBBflS£I CRvtf*©ttKrtT?liftLfco £«I6~7B 

©fttWTFfc^xiiSfctjO. 1ml (5 x 1 0 6 ^aa) -fog* Lfz a i*->7 
^*43SftfcKK«»L. #«3 B«fr* 1 B 101 0 BRJ^xOttSl 0 g 
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